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AER~NAUTICAI. MATERIAL SPECIFICATION AM~ 6~1 gA 
Society of Automotive Engineers, Inc. 

29 West 39th Street 	 -ls.~~d 	6-15-50 
New York City 	 Re~ised 10-1-51 
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S T E E L 
1.8Ni - 1.55i - 1.3I~5n - 0.4P~0 (0.23-0.28C) 

1. ACHI~IOWLEllG~~IENT: A vendor shall mention this specification number and its revis 
letter in all guotations and when acknowledging purchase orders. 

2. FORPd: Bars, forgings, and forging stock. 

3. APPLICATION: Primarily for parts requiring high tensile strength and good ducti- 
lity with relatively hi~ impact strength and hardness. 

4. C0~'f3SITI0Pi: 
Check Analysis 

Under Diin or Over 1~1az 

Carbon 0.23 - 0.28 0.01 0.01 
~Isianganese 1.20 - 1.50 0.04 0.04 
Silicon 1.30 - 1.70 0.05 0.05 
Phosphorus 0.040 ma~c -- 0.005 
Sulfur 0.09:0 max -- 0.005 
Niakel 1.65 - 2.00 0.05 0.05 
~tolybdenum 0.35 - 0.45 0.03 0.03 

4.1 If size is over 100 sq. in. in aross sectional area, the chemiaal composition 
shall be negotiated between user and vendor. 

5. G~1dDITION: ~~~~ 

5.1 Bars: In a ma.ahinable condition having ha.rdness not higher than Brinell 241 
or equivalent, except that, if ordered cold f inished, ha.rdness me~y be as high 
as Brinell 248 or equivalent. 

5.2 Forgings: As ordered. 

5.3 Forging Stock: .  As ordered by the forging manufacturer. 

6 . TECHNICAL REQUI RE~E;NTS : 

6.1 Hardenability: The hardenability shall be J45=24 min when determined by the 
st~naara end-quench test specimen in acco rdance with the SAE Method of Deter- 
mining Hardenability published in the latest issue of the SAE Handbook, except 
that the steel shall be norme.li2ed at 1700 F± 10 and the test specimen austen- 
itized at 1575 F± I0. 

6.2 Grain Size: Five or finer, ASTP+t E19-46, ~ethod a, modified by aoolfng Prom the 
carburizing temperature to 1300 F± 25, end holding for one hour befb re aooling 
to room temperature. A hest oP steel predominantly f ive or finer with grains as 
large as three is permissible. 
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,~1 ~J 6.3. Impact Strength (Notch Sensiti~ity); The Izod impact value shall be not less 
than 20 ft-lb when tested at room temperature in aacordance with AST32 E23-47T 
using a V-notched speaimsn. Specimens, before test, shall have hardness n,ot 
lower than Rockwell C 45 after being quenched in oil from 1575 F± ZO and tem- 
pered at 525-550 F, Before heat treatment, specimens shall be to size or approx- 
imately to size, except for the notch. . 

6.4 Decarburization: 

6.4.1 Bars ordered ground, turned, or polished shall be free from decarburization. 

6.4.2 Allowable decarburization of bars ordered for redrawing or forging, or to speci- 
fied microstructura.l requirements, shall be as agreed upon by purchaser and 
vendo r. 

6.4.3 Decarburization of bars ~o which 6.4.1 or 6.4.2 is not appliaable shall be 
not greater tha.n the folloti~ings 

Nominal Diameter or Distance 	 Maximum Depth of 
Between Parallel Sides 	 Decarburization 

Inches 	 Inah 

0.375 and under 0.010 
Over 0.375 to 0.500, incl 0.012 
Q~ver 0.500 to 0.625, incl p~p~a 
aver 0.625 to 1.000, incl 0.017 
Uver 1.000 to 1.500, incl 0.02;0 
f}ver 1.500 to 2.000, incl 0.025 
dver 2.000 to 2.500, incl 0.030 
~kver 2.500 to 3.000, inal 0.035 Over 3.000 0.040 

6.4.4 Unless otherwise agreed upon by purchaser and .vendor, decsarburization shall be 
measured by the microacopia method, or by Ftockwell Superficial 30-id saale hard- 
ness method, or equivalent ha.rdness testing method, on hardened specimens. 
Depth of decarburization, when measured by a hardness method, ia de£ined a.s the 
distance measured from the nearest original azrPace to the point at which no in- 
crease in hardness is found. 	 ~ 

7. QUALITY: Steel shall be aircraft quality. It shall.be  uniform in quality and 
condition, sound, and f'ree fro~ foreign materials and from internal and externa,l 
defects detrimental to fabrication or to perforn~ance of parts. 

8. TQLERANCES: Unless otherwise specified, tolerances shall conform to the latest 
issu foe~A~IS 2251 as applicable. Diameter or thicl~ess tolerances for cold fin- 
ished bars and all hexagons shail conform to Table I, column heac~ed "over 0.28 to 
0.55 inel". 

9. REI~ RTSs __.__~ 

9.1 Unless otherwise specified, the vendor of the product shall furnish with each 
shipment three copies of a report of the results of tests for chemical composition, 
hardenability, grain size, and impact nalue of' each heat in the shipment. This re- 
port shall include the purchase order nwnber, heat number, material specification 
number,~size, and quantity from eaah heat. If forgings are supplied, the part num- 
ber and size of stock used to make the forgings sha11 also be included. 
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